of RCTs, and of those, 44% compared different surgical procedures and 56% compared medical therapies in surgical patients. Of the neurosurgical RCTs, only 52% were considered to be of good quality. 34 Similar trends were found in a Cochrane review on neurosurgical interventions for TN. Of 11 RCTs, only 3 were considered applicable in practice.
Importantly, no studies addressed MVD, the most advocated procedure for treatment of TN. 46 Using evidence from nonrandomized interventions requires very carefully designed trials and reporting. A Health Technology Assessment report by Deeks et al. 10 provided guidelines for assessment of non-RCTs, which were developed further by Zakrzewska and Lopez 47 for reporting surgical outcome in TN. The guidelines task force used these, but stipulated that outcomes needed to be assessed by methods independent of the operator and that this needed to be clearly stated. These guidelines have been used by several authors. 4, 22, 39 Furthermore, Schriger and Altman, 35 in their British Medical Journal editorial, suggested that postpublication review of the medical literature was inadequate because letter writing was not considered rewarding, and therefore either the existence or the lack of letters to the editor is not an indicator of "read" status; perhaps many papers remain unread and their results unused. It has been postulated that authors, when challenged about their results (for example when performing systematic reviews), often do not provide sufficient answers, 34 and this is a significant error; the British Medical Journal issue of January 2012 highlighted how missing data and incomplete reporting can harm patients. 17 Given the difficulty of performing RCTs of widely accepted surgical techniques, it is increasingly important to ensure that surgical reports are written to uniform standards, allowing results to be used in meta-analyses. 5 Rughani et al. 31 showed clearly how different conclusions can be reached when using national databases when compared with small series on TN.
It is increasingly necessary to ensure that all reports are written using a similar structure so that they can be compared; this led to the Consolidated Standards of Reporting Trials (CONSORT) statement in 1996 for the reporting of RCTs, which has now been accepted by all the major journals. 2 However, not all studies are RCTs, and it has been increasingly recognized that these reports also need a more structured format. This then led to the Statement for Reporting Studies of Diagnostic Accuracy (STARD).
3 However, this still did not cover all types of studies, and in 2007 a group of epidemiologists, methodologists, statisticians, researchers, and journal editors put forward a proposal for how reporting of observational studies could be improved-this was called the STROBE 41 statement (http://www.strobe-statement.org/). This statement is now being increasingly endorsed by both medical and surgical journals, and may be the template that could be used for reporting TN studies.
Aim of Study
The aim of this study was to put forward a checklist and a scoring system in line with the STROBE checklist for quality assessment of papers that report specifically on surgical treatments of TN, to improve the quality of those reports and aid authors and editors.
Methods
MEDLINE and Embase databases were searched for publications reporting surgical therapies for TN in the period between January 2008 and January 2010. The search strategy used was based on one used for a Cochrane systematic review 46 and modified according to the criteria provided. 6. Peripheral treatments distal to the gasserian ganglion.
Inclusion Criteria
Once the papers were identified the titles and abstracts were then read independently by 2 authors (H.A. and J. Z.). If the abstract fulfilled the criteria or there were insufficient data in the abstract, the full papers were obtained and read prior to selection.
A checklist and scoring system, the STNS (Table  1) , was devised based on the STROBE statement, the report by Deek et al., 10 previous recommendations from Zakrzews ka and Lopez in 2003, 47 the TN guidelines committee, and subsequent use of the latter recommendations in other reports. 9, 39 A range of scores from 0 to 30 was then applied to the papers that fulfilled the inclusion criteria, with scores > 25 being considered high quality. The results were presented at the Society of British Neurological Surgeons' scientific meeting in Leeds in September 2012. Feedback from the discussion was used to refine the scoring system further.
A randomization software program (RandomAllocations Software version 1.0, M. Saghaei, Department of Anesthesia, Isfahan University of Medical Sciences) was used to randomize the papers to 3 equally distributed groups to be scored by 3 of the authors (H.A., B.M., J.Z.). Ten percent of the scored papers were redistributed among the 3 authors, in such a way that no author reviewed the same paper twice, for validation and consis-tency of data acquisition. In cases of discrepancy the review was discussed between the authors.
The extracted data and scores were entered directly into a Microsoft Excel spreadsheet generated from a Mi- summarize key results w/ reference to study objectives discuss limitations of study, taking into account sources of potential bias or imprecision; discuss both direction & magnitude of any potential bias give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, & other relevant evidence discuss the generalizability (external validity) of the study results give the source of funding & the role of the funders in the present study &, if applicable, in the original study on which the present article is based * CN = cranial nerve; FU = follow-up; KM = Kaplan-Meier; max temp = maximum temperature; RFTC = radiofrequency thermocoagulation.
journals not included in the Journal Citation Reports, an IF of 0 was allocated. The journals were also divided into 2 groups according to the journal's mission statement, readership, and editorial board: 1) mainstream neurosurgical journals; and 2) nonneurosurgical journals.
Statistical Analysis
When examining the correlation of the scores with the IF, the quality scores were noncontinuous categorical data and did not distribute normally. Therefore nonparametric statistical analysis was performed: the Spearman rank correlation test to assess the correlation between the quality scores and IF, and the unpaired t-test for group comparisons. Given the single comparison decided a priori, the significance level was set at p < 0.05.
Results
There were minor discrepancies between authors on some of the scored items. The most significant of these was regarding the reporting on the baseline measure of pain; an agreement was reached to credit only papers that reported the actual baseline measure of pain and not those that just stated that it was measured. This meant that 4 papers instead of 17 were awarded 1 point in this category.
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Identified Papers
Fifty-nine of 584 papers fulfilled the inclusion criteria. Fifty-six manuscripts were available for review and manuscripts for 3 papers could not be obtained, because those papers were not indexed in the British Library.
The 56 articles were published in a wide range of journals, from principal neurosurgical journals to periodicals that most neurosurgeons would not access regularly. The IF of the journals cited in the Journal Citation Reports ranged from 0.408 to 4.791 ( Table 2 ). The data extracted from the included studies are shown in Table 3 .
Study Design
Most studies (77%) were retrospective. There were 3 multicenter studies (5%). A structured abstract with clearly stated objectives was provided in 93% of the studies. Few studies reported on specific parameters that prognosticate outcome-that is, age, operative techniques, type of TN, 26, 32 and endoscopic identification of neurovascular compression. 7 Several papers reported repeat procedures in relatively small numbers of patients, 18,28,40,42 whereas others reported them within the context of the whole cohort of patients. In 23 studies patient databases were available, but the means by which the selection of patients was achieved was not stated in most of the studies.
Demographic Data and Diagnostic Criteria
Sample sizes at the start varied from 4012 in the study by Chen et al. 6 to 6 in the paper by Ugwuanyi and Kitchen, 40 with 86% reporting more than 30 patients. Those reporting the lowest numbers were repeat operations. Most studies provided basic demographic data. In only 20 studies (35%) the diagnostic criteria used were reported, of which 13 (22.8%) used diagnostic criteria from the International Headache Society or the IASP. Only a few studies clearly defined TN according to the Burchiel classification model of Type 1 and Type 2 11, 25, 28, 32 and analyzed results separately in these groups. Others stated they had mixed groups: 18 (31.5%), but only 12 (66.6%) of those reported the outcomes separately. Diagnostic criteria in 1 series were obtained retrospectively based on a series of 40 binomial questions administered by an independent interviewer to patients up to 10 years post-MVD. 26 Only 4 (7%) reported a baseline level of pain 12, 13, 15, 45 to which the subsequent postoperative assessments could be made. Statistical methods were provided in 34 studies (59.6%).
Surgical Procedures
The most frequently reported procedures were MVD and GKS, and the largest series reported glycerol and novocaine injections into the gasserian ganglion. Operative procedures were well described in most studies, and the number of isocenters and the treatment dose used for GKS were provided in 30 (96.7%) of 31 and 29 (93.5%) of 31 studies, respectively. Reports on MVD procedures provided details of neurovascular compression in 17 (73.9%) of 23 papers, and only 6 (26.1%) of 23 detailed findings on MRI. Some of the papers reporting on MVD or GKS procedures provided no technical details.
Postoperative Outcomes
Only 22 papers (38.5%) stated the percentage of patients who failed to get any pain relief. Just under half of the studies (26 [45.6%]) provided a Kaplan-Meier analysis, but only 10 (38.4%) of those 26 studies indicated how many patients were still in the study at the end of that analysis. Table 3 shows that outcome measures were not clearly defined. Complications were consistently reported, but very few studies reported them in relation to time after surgery. Sensory deficit following GKS was reported in half of the studies. The mortality rate was not stated in GKS studies, and it was stated in 20 (62.5%) of the 32 non-GKS studies. Some centers have used both questionnaires and interviews as a means of follow-up, but this was not universal. Only 7 studies (12.2%) clearly stated that an independent observer was used to collect outcome data. The most commonly used outcome measure was the BNI scale or some variant of it. The QOL was assessed in 2 studies by using the SF-36.
1,27 Azar et al. found no other studies in which the SF-36 was used; they also used the BNI scale in their study to make some comparisons. Two studies used the validated BPI. 22, 23 There was 1 study comparing the cost analysis of Cyberknife (stereotactic radiosurgery) and MVD. 38 
The Scores
The maximum STNS that can be achieved is 30; of the selected 56 papers included in this analysis, the scores ranged from 6 to 23.5 ( Table 2) . One of the two lowestscoring papers (scoring 6 each) was published in a journal with an IF of 2.87, whereas the other was published in a journal not indexed by Thomson Reuters. The highestscoring paper, with a score of 23.5, was published in a journal with an IF of 2.739. Our analysis showed that the quality score of the reports and the IF of the journals in which they appeared did not correlate (Spearman rank correlation, r = 0.213; 2-sided p = 0.11).
We used the principal neurosurgical journals with published IFs (Table 2) , in which the median STNS was 15.6 (interquartile range 12-19) and the mean was 15.52, and compared them with all the other journals grouped together, with a median STNS of 10.5 (range 6-20.25) and a mean of 11.3. The papers reported in the principal neurosurgical journals had a very significantly higher mean STNS when compared with the other journals (unpaired 2-tailed t-test, p = 0.0012). There was no significant difference between the IFs of the principal neurosurgical journals and those of the other journals.
Discussion and Recommendations
To assess the quality of reporting of surgical interventions for TN we devised a checklist and scoring system, the STNS, based on previous publications 9,10,39,46,47 and the STROBE statement. The STNS showed that reporting is variable and inconsistent. The scores were higher in reports from neurosurgical journals when compared with other journals. Some studies were published in high-IF journals that we assume were not routinely accessed by neurosurgeons, and the quality of reporting in these was inconsistent. Patient-related outcome measures were poorly reported.
Thus, there is a need to improve the quality of neurosurgical reporting; Kiehna et al. 19 have also shown that results of intracranial neurosurgery RCTs in the principal neurosurgical journals are of a lower standard than in major medical journals. It has been shown that standardized checklists for assessing neurosurgical RCTs could be reliably used by reviewers of different experience levels and thus can improve quality. This is important because there is a risk that readers may underestimate or even ignore the role of poor design or reporting when deriving conclusions from reports published in more recognized journals or in journals with a higher IF. It is possible that journals that do not routinely publish reports on TN are less likely to have the relevant expertise, and so may not be as rigorous in the reviewing process. This explains why poorly scored reports were published in high-IF nonneurosurgical journals. Our study showed that preoperative levels of pain, presence of sensory changes, and impact of the pain on the QOL were not consistently reported. It is essential to measure baseline pain and its impact preoperatively to evaluate outcomes because this is often missing, even in the field of pain medicine. 24 Some authors, 11, 25, 26, 44 realizing the importance of baseline assessments, attempted to estimate pain preoperatively by interviewing patients postoperatively; in some instances this was done 10 years after the intervention was performed. Another problem when assessing pain outcomes is that TN is episodic, so it is not just the pain intensity that is important but also the frequency and number of branches involved, which led Degn and Brennum 11 to suggest a pain vector that takes this into account (http://tn.neurokirurgi.info).
It is now established that a range of outcome measures from different perspectives needs to be used; for example, patient-reported outcomes, independent assessments such as those provided by MRI, and clinical events and therapeutic outcomes such as length of hospitalization, treatment failure, and repeat surgery. The SF-36, the most widely used generic patient-related outcome measure, was used both pre-and postoperatively by Azar et al. 1 and Pan et al. 27 However, Garratt, 16 when commenting on the SF-36, argued that there was an urgent need for "an appropriate and standardised application of measures that include aspects of health and quality of life, and end points that are of genuine importance to patients." There is ample evidence that outcome measures, if not assessed in an independent, blinded way, are subject to bias and are associated with significantly larger positive treatment effects than blinded outcome assessments. 29 Recently the IASP 14 put forward suggestions for a variety of outcome scales for patients with chronic pain, some of which are used in TN. Lee et al. 20 noted that these requirements have extended the recommended BPI to take into account the impact that TN specifically has on daily living. They have validated its use as a screening tool, but its usefulness for monitoring outcomes over time remains to be established. This is a significant step forward because QOL and impact on daily living are crucial outcome measures, because in some patients pain relief is achieved at the cost of anesthesia dolorosa or loss of hearing; in a musician, for example, this can render the QOL worse than prior to the operation. It is clear that complications and their time course directly influence the QOL, which necessitates a priori risk-balancing before selecting an appropriate surgical procedure.
Questionnaire development and testing is a complex process, as Lee et al. 20 have illustrated. Once questionnaires have been tested and shown to be valid, reliable, and reproducible, they cannot be altered by addition or subtraction of items, as has been done by some authors. 21, 33 Rogers et al. 30 devised the BNI scoring system, which combined pain intensity and the use of medication. It was not specified how this scale was to be used, for example, from data in the medical records or from patients' completed forms. This particular scale was used in several studies. Some reported using it prior to surgery and stated that the patients' BNI scores were Grade IV or V, 12, 15, 27, 36, 45 showing that patients who underwent surgery had intractable pain. Because pain relief after GKS is not immediate, patients remain on medication for several months. Some patients may become reluctant to stop their medication for fear of pain recurrence, and so would provide lower scores on the BNI scale than would be expected. The BNI Facial Numbness Scale was applied by others. 8, 15 It is a subjective assessment by the patient, which may not always correlate with neurophysiological testing, a more independent assessment.
The STROBE statement emphasizes the need to define all outcome measures and to provide details of the methods of assessment. We would propose the use of the BPI-Facial as the essential outcome measure because it measures not only intensity of pain but also the impact of the disease both on general activities of daily living and other specific activities such as the ability to eat.
When reviewing papers it may be useful to use the guidelines provided by STROBE for the discussion, which are shown in Table 1 , but which were not used to generate a score.
Proposal and Conclusions
Our recommendations are as follows. 1) The STNS now needs to be used by authors, journal editors, and reviewers as a checklist when reporting on surgical outcomes in patients with TN. 2) A similar study to ours can be repeated in the future once the STNS is in use to determine whether its widespread use can improve the reporting and hence the generalizability of surgical interventions for TN. Improved generalizability of data could help guide patients, health care professionals, and policy makers in making decisions on the most effective treatments. 
